had been assessed in the first trimester as being raised, mean 24-hour urinary VMA 140 /-Imol (normal up to 85 /-Imol) and catecholamines 3.3 /-Imol (normal up to 0.9 /-Imol).
On admission to Wellington Hospital, 24-hour urinary VMA was between 82 and 86 /-Imol (normal up to 40), urinary5-HIAA was within normal limits. Urea, creatinine and electrolytes were normal as were the full blood count and ECG. Her haemoglobin was 148 g/l. No radiological examination had been performed because of her pregnancy, but ultrasonography showed normal foetal development with no abnormal masses in the abdomen.
On admission her blood pressure was 170/105 mmHg. Her pre-admission medication was changed to orallabetalol 200 mg t.d.s. and atenolol 50 mg b.d. On this regimen, blood pressure was well controlled, around 120/80. Combined caesarean section and tumour removal was scheduled for the 10th hospital day.
Anaesthetic Management:
On the evening prior to surgery, the final dose of labetolol was given and overnight two litres of dextrose/saline were infused. Because of preoperative anxiety, an intramuscular premedication of fentanyl 100 /-Ig, chlorpromazine 25 mg, and hyoscine 0.3 mg was given two hours before surgery with the morning oral dose of atenolol. Upon arrival in the anaesthetic room, the patient was placed supine with left lateral tilt. A 20-gauge radial artery cannula, internal jugular line and I4-gauge peripheral venous line were also inserted and arterial and central venous pressures were measured and recorded as shown in Figure 1 . Before induction 1,000 ml stable plasma protein solution and 250 ml fresh frozen plasma were given with the concurrent infusion of phentolamine 200 Jig/min. An initial low central venous pressure ( -2.5 mmHg) rose to 4 mmHg at induction. The patient was preoxygenated for five minutes then received metoprolol 4 mg intravenously followed by fentanyl 100 Jig, etomidate 20 mg, succinyl choline 100 mg and intubation in a rapid induction sequence. A 20 mmHg rise in systolic and diastolic pressures occurred, quickly settling with a bolus of phentolamine 2 mg. Anaesthesia was maintained with nitrous oxide 60070 and relaxation with pancuronium 5 mg; the phentolamine infusion was continued at 200 Jig/min.
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, Extubation
A midline vertical abdominal incision was made and five minutes later a 2.6 kg male infant was delivered. Naloxone 0.03 mg intramuscularly was given to the baby prophylactically, good respiration becoming established in two minutes. Intubation was not required. Initial heart rate was 60-70/min., quickly rising to 120/min. Apgars were 5, 7 and 9 at 1, 5 and 10 minutes.
During delivery there was a transient fall in maternal arterial pressure associated with a rise in central venous pressure, both returning rapidly to pre-delivery levels. We presumed this was due to the simultaneous relief of both aortic and caval compression by the gravid uterus. Syntocinon 10 IU was given as a bolus with no observable haemodynamic change. A further dose of fentanyl 200 Jig was given.
Subsequent exploration of the abdomen revealed a single 6 cm mass adjacent to the left adrenal. Blood pressure fluctuations during tumour manipulation and dissection were controlled using the phentolamine as a Anae!llhesia (/lId Il1Iellsl\'e Car"" Vol. 11, No, 3. Augusf, 1983 background alpha blockade, fine control being easily attained with an infusion of sodium nitroprusside 10 mg/lOO ml. Bolus doses of metroprolol were given to maintain the heart rate at less than 100 bpm.
Following tumour removal, the vasodilators were discontinued, arterial pressure falling from 180/90 to 90/40, but rapidly stabilising at 125/65 where it remained for the duration of anaesthesia.
Estimated blood loss during surgery was 1,200 ml. The fluid administration intraoperatively was 1,000 ml plasma, 1,300 ml blood and 4,000 crystalloid. Despite this fluid load, central venous pressures were low throughout, and on discontinuation of vasodilators settled at 0 mmHg.
Prior to extubation, a thoracic epidural catheter (T 8/9) was inserted and fentanyl 100 Jig in 10 ml normal saline injected. This provided good postoperative analgesia requiring repeat doses at three-hourly intervals. Minor abdominal pruritis was the only observable side-effect but was transient, lasting for five minutes after each injection.
Arterial blood pressures in the Intensive Care Unit on the afternoon and evening of surgery remained stable at around 130/80. The central venous pressure, however, remained low, between -1 and 0 mmHg and a further 1,000 ml blood was infused; observable blood loss in drains was only 150 ml. Postoperative haemoglobin was 133 g/l.
The patient was returned to the ward on the day after operation and discharged with her infant on the 10th postoperative day.
A histological diagnosis of aorticosympathetic paraganglioma (extra-adrenal phaeochromocytoma) was made and electron microscopy of granule morphology suggested a predominant noradrenalin secretion.
DISCUSSION
The preoperative preparation of phaeochromocytoma generally relies on the long-lasting alpha-blockade of phenoxybenzamine in combination with betablockade. Against this background, rapidly acting vasodilators are superimposed intraoperatively. [8] [9] [10] [11] [12] [13] [14] [15] [16] An alternative approach has been to use the combined alpha and beta blocker labetalol as a sole agent. 17 -21 Anaesthesia and Intensive Care, Vol. J I, No. 3, August, 1983 Pharmacological and physiological considerations in these patients are complicated but become more so in the full-term pregnant patient. Particular problems relate to the placental transfer of drugs, alterations in maternal haemodynamics and impairment of placental blood flow.
Following tumour removal, severe hypotension may occur secondary to 1. a relative unresponsiveness of the adrenergic receptor; 2. a marked lowering of circulating catecholamines; 3. a contracted blood volume; and 4. residual alpha-blockade. 8 To prevent this hypotension, attempts should be made to avoid prolonged alpha-blockade on the day of operation, and to expand blood volume adeq uately. Complete alpha-blockade is undesirable as it may interfere with tumour localisation and diagnosis of multiple tumours. II -14
In the case described, preoperative preparation was with labetalol and atenolol. Although labetalol has a duration of action considerably shorter than phenoxybenzamine, to prevent residual alpha-blockade labetalol was not used on the day of surgery, the shorteracting phentolamine and sodium nitroprusside were substituted. The low central venous pressure throughout and the large volume expansion required indicated perhaps the decreased vascular compliance and the contracted total blood volume often seen in patients with phaeochromocytoma. 22 ,23 Pretreatment with phenoxybenzamine may allow some expansion of blood volume but this may not be the case with Iabetalol due to its beta-blocking anti-renin effects. Perhaps this helps to explain why our patient appeared to have a marked volume deficit, and why previous postoperative hypotension has been encountered with labetalol. 17 Patients treated with labetalol may require a greater degree of intravascular expansion. The problem of blood volume is compounded in pregnancy by the normal increase of up to 50070, the effects of aorto-caval compression, increased vascular compliance and alterations occurring at the time of delivery.
The use of beta-adrenergic blockers during pregnancy has been associated with myometrial irritability, foetal bradycardia and hypotension, and decreased foetal pre-and postcapillary sphincter *Foetal exposure to maternal blood levels >8 hours.
responsiveness to hypoxia and acidosis, especially following the use of propranalol.
Labetalol is known to cross the placenta but has been shown to be free of maternal and foetal complications. 24 • 25 For intraoperative use the beta-one selectivity of metoprolol was thought to be an advantage, as well as its shorter halflife and lower placental transfer. Pharmacological properties of the cardiovascular drugs which the patient received are shown in Table 1 .
Placental blood flow and hence foetal oxygenation can be impaired by many factors including maternal systemic hypotension, aorto-caval compression, hypocarbia, hypertension, and high circulating catecholamines. Predelivery blood pressure should therefore be carefully maintained at normotensive levels. The effects of aorto-caval compression are exaggerated where there is impaired vasomotor control and blood volume deficit. Left lateral tilt is routinely employed. However, where an abdominal phaeochromocytoma is suspected, tumour compression by the enlarged uterus may cause catecholamine release. 6 ,7 The elevations of arterial blood pressure prior to induction in our patient may be related to such compression. One of these rises, however, occurred at the time of internal jugular vein cannulation and could have been caused by the triggering effect of pressure on the carotid sinus.'3 A peripheral approach to the central veins may be more appropriate and less likely to provoke anxiety.
Anxiolytic premedication was required in this case, but from a foetal viewpoint would be best avoided. Fentanyl may have less placental transfer than other opiates because of its high protein binding, and with the reliable effect of naloxone there seems no absolute contraindication to its use. Etomidate was chosen as the induction agent because of its rapid plasma clearance, haemodynamic stability and Iow histamine release; the latter being a potent trigger for catecholamine liberation. Where rapid intubation is required in the patient with impaired cardiovascular responsiveness, a bolus of etomidate may be preferable to other anaesthetic agents. Pancuronium is known to have a low potential for histamine release but has been associated with hypertension 26 and increased circulating catecholamines due to an anti muscarinic or indirect sympathomimetic mechanism. 27 -29 Perhaps one of the newer competitive relaxants, e.g. Org NC 45, would be more appropriate.
The use of epidural opiates postoperatively gave the advantage of good regional analgesia without the haemodynamic effects of epidural local anaesthesia.
